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Langduin D, a novel modified ent-abietane diterpenoid with
an arylphloroglucinol moiety was isolated from the roots of
Euphorbia fischeriana. Its structure was established by spectral
data and confirmed by X-ray crystallography.

Euphorbia fischeriana Steud. (Euphorbiaceae) is a perennial
herbaceous plant distributed mainly in north China. The dried
plant root is commonly known as ‘‘langdu’’ in traditional Chi-
nese medicine for the treatment of oedema, indigestion, and ex-
pectorant.1 The most characteristic secondary metabolites of this
plant are ent-abietane diterpenoids. For example, jolkinolides A
and B exhibited significant antitumor activities against several
tumor lines such as Sarcoma 180 and Ehrlich ascites in mice.2–4

As part of fundamental research for searching biologically active
compounds from the specie of E. fischeriana, we have isolated
several new diterpenoids.5–7 Among these compounds, langduin
C, a novel symmetrical dimeric diterpenoid with a 6/6/5 ring
system instead of normal 6/6/6 ring system found in ent-abie-
tane skeleton. In a continuing study on minor diterpenoids from
the same plant, additional novel modified ent-abietane diterpe-
noid was isolated, namely langduin D (1). Unlike langduin C,
compound 1 consists of a modified ent-abietane diterpenoid
and an arylphloroglucinol moiety. This paper describes the
structural elucidation of langduin D.

Langduin D (1) was crystallized as yellow prism and had the
molecular formula C29H32O9 deduced by its HREIMS at m=z
524.2044, requiring 12 degrees of unsaturation. The IR spectrum
exhibited absorption bands for hydroxyl and lactone groups
(3448, 1774 cm�1) and the UV spectrum indicated a long-range
conjugated system (292 nm). The 13CNMR and DEPT spectral
data of 1 revealed 29 carbons consisting of five methyl, five
methylenes, five methines, and fourteen quaternary carbons.
The 1HNMR data at � 0.92 (3H, s), 0.95 (3H, s), 1.47 (3H, s),
2.12 (1H, s), 5.32 (1H, s), 7.82 (1H, s) and 13CNMR data of

compound 1,8 showed similarities with the monomer structure
of langduin C, a modified ent-abietane diterpenoid, except for
one acetyl methyl at � 2.60 (3H, s), one methoxyl at � 3.98
(3H, s), one aromatic proton at � 6.06 (1H, s). The remained frag-
ment C9H8O4 together with the above spectral features indicated
that 1was consisted of a diterpenoid moiety and an acetylphloro-
glucinol moiety which containing one methyl ether group.

The two structural parts in compound 1 were recognized to
form an additional ring because of one degree unsaturation re-
mained. The downfield chemical shift of C-13 (compared with
langduin C) and HMBC correlations of H-17 with C-22 and
C-26 and of H-25 with C-21 indicated that the two moieties were
connected through linkage of C17–C21 and C13–O–C26. The rel-
ative stereochemistry of 1 was deduced from NOESY spectral
data while the trans A/B ring junction was presumed on biogen-
tic grounds.9 The correlations of H-20 with H-14 and of H-5 with
H-9 were observed in NOESY spectrum suggesting that H-14
was � oriented and H-9 was � oriented. Compound 1 also was
proposed to be a derivative from jolkinolide B (2) (Scheme 1),
which bearing ent-configuration proved by chemical evi-
dence.10,11 The structure and the relative stereochemistry of 1
was further confirmed by X-ray crystal structure analysis.12

Diterpenoids are rich in natural products and contain a num-
ber of structural classes derived from variation of frameworks.
Langduin D (1) is a rare example in natural products that a modi-
fied ent-abietane diterpenoid combined with an arylphlorogluci-
nol moiety by direct carbon–carbon linkage. The modified
ent-abietane moiety in 1 was obviously derived from jolkinolide
B (2), a known ent-abietane diterpenoid isolated from the same
plant, by successive oxidative cleavage of rings C and D,
rearrangement and lactonization in biochemical consideration

Figure 2. The ORTEP drawing of 1.
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Figure 1. The structure of 1.
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(Scheme 1). This inter molecular transformation was occurred
probably due to spatial proximity of epoxy and lactone functions
in rings C and D. Up to now, this modified ent-abietane structure
has never been found as a monomer, only as a constructing part
in nature. Although compound 1 possessed an unique structure,
it showed no inhibitory activity toward HIV-1 PR and HIV-1 RT
in our testing according the literature methods.13,14
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Scheme 1. Proposed biosynthetic route of 1.
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